Spectrophotometrical analysis of pyridine nucleotide transglycosidase in mammalian tissues indicated that the enzyme activity was observed to be distributed ubiq uitously among the mammalian tissues analyzed, although the velocity ratio of transgly cosidation/hydrolysis (vT/vH) and the partitioning of nicotinic acid against water differed with the pyridine nucleotide substrate and the mammalian species, and also with the organ from which the enzyme was extracted. A clarification of their enzymatic properties reveals that pyridine nucleotide transglycosidases were purified from rabbit spleen and guinea pig spleen, after which a kinetic analysis of the transglycosidases was performed. The resulting values, including Km, maximal transglycosidation velocity, and VT/VH, indicated that the en zymes differ in their substrate specificities toward pyridine nucleotide and pyridine base structures.
Pyridine nucleotides are degraded by NAD glycohy drolase [EC 3.2.2.6] or nucleotide pyrophosphatase, and nicotinamide and NMN are reused. One character istic of mammalian tissue-bound NAD glycohydrolases is that they catalyze not only hydrolysis at the pyri diniu C-N glycoside linkage of NAD(P), but also the base exchange reaction in the presence of pyridine bases such as nicotinamide and 3-acetylpyridine (1) .
The enzymatic studies on NAD glycohydrolases have been focused on the hydrolytic activity, though trans glycosidase activity has been used for the enzymatic synthesis of some pyridine nucleotide analogs (2) . Therefore it is a prerequisite to clarify the biological sig nificance of the transglycosidation reaction.
In the present paper, the author describes that pyri dine nucleotide transglycosidase(s) is distributed in mammalian tissues, though the activity and the veloc ity ratio of transglycosidation/hydrolysis (vT/vH) differ with the pyridine nucleotide substrate, with the mam malian species, and with the organ from which the en zyme is extracted. To clarify the substrate specificity of the reaction, we purified pyridine nucleotide transglyco hydrolases from rabbit spleen and guinea pig spleen, and the kinetic parameters of the transglycosidation re actions catalyzed by them were compared. Moreover, the specificity of the enzymes for several nicotinamide analogs was also studied. (2) With respect to the pyridine base structures. Al though the maximal transglycosidation velocity was observed with the routine reaction mixtures, the trans glycosidation reactions catalyzed by the rabbit spleen and guinea pig spleen pyridine nucleotide transglycosi dases were dependent on the concentration of pyridine bases. The Km values (mM) toward nicotinamide and nicotinic acid for the glycosidation reaction catalyzed by the rabbit spleen and guinea pig spleen transglycosidase were 3.1 and 40 and 9.7 and 130, respectively, indicat ing that the affinity of nicotinamide is 10-fold higher than that of nicotinic acid.
To clarify the substrate specificities of the transgly cosidases toward pyridine bases, several kinds of syn thetic nicotinamide analogs, which consist of a nicoti noyl group and an amino acid residue linked to the car bonyl carbon through a carboxamide bond, -CO-NH -CH(-COOH)-R, were examined as pyridine base sub The kinetic parameters for the transglycosidation cat alyzed by the rabbit spleen and guinea pig spleen en zymes in the presence of various concentrations of nicotinoyl-Gly, -GlyGly, -Val, -Thr, -Asn, and -Gin, with which somewhat higher transglycosidation velocity was observed, were determined and are compared in Table 5 . It is evident that nicotinoyl-Gly and nicotinoyl -GlyGly were better substrates for both enzymes among the synthetic nicotinoyl-amino acids examined.
(3) Analysis of the VT/VH ratio. The VT/VH ratio ob served for the transglycosidation reactions catalyzed by the purified rabbit spleen and guinea pig spleen pyridine nucleotide transglycosidases with NMN, NAD, and NADP in the presence of 0.2M nicotinic acid was 3.45, 0,33, and 0.55, and 2.3, 9.1, and 3.5, respectively. Comparison of kinetic parameters for the transglycosidation reactions catalyzed by the guinea pig spleen NAD glycohy drolase solubilized with lipase and Triton X-100 
DISCUSSION
The NAD glycohydrolases are a diverse group of en zymes that have been grouped together because of their common activity: They cleave the nicotinamide-ribose bond of NAD to produce nicotinamide and adenosine diphosphoribose (ADPR) and have been detected in many organisms from microbes to mammals (1) . Other classes of ADPR transferases include polyADPR poly merases and many different protein:mono ADPR trans ferases (7) . Furthermore, it has been established that the synthesis of cyclic ADP-ribose, a potent calcium-re leasing agent, from NAD involves cleavage of the nico tinamide-riboside bond and cyclization of the ribose to the adenine ring (8, 9) . Thus the function of the NAD glycohydrolases has been a long-standing puzzle. The assumption that the function of this varied group of en zymes is simply the regulation of intracellular NAD is most likely incorrect. In fact, it should be noted that the most commonly used methods for determining NAD glycohydrolase activity mentioned in the literature can not detect transglycosidation products.
Previous kinetic studies on the reaction mechanism focused on the hydrolytic process, and a detailed mech anism of the transglycosidation reactions has not been analyzed yet. In this study, the distribution of the pyri dine nucleotide transglycosidase activity and the sub strate specificity of the enzymes toward pyridine nu cleotide and pyridine base structures were analyzed. As shown in Table 1 , the activity is distributed in mam malian tissues tested, though the substrate specificity for pyridine nucleotide cosubstrates (NMN, NAD, and NADP) varies with the species and tissues. Among the tissues examined, the highest pyridine nucleotide trans glycosidase activity was observed in guinea pig spleen and rabbit spleen, when NAD or NMN was used as the cosubstrate, respectively. 
